MHD simulations of a gas puff Z pinch are carried out, in order to elucidate the stagnation process, and compare qualitatively with recent experimental measurements. The simulations are motivated by results of a recent experiment [1]. Additional simulations will be presented of a three dimensional gas puff Z pinch with an applied axial magnetic field, which will be compared to an experiment in preparation. Simulations were performed with the M3D code [2]. In the case without an applied field, or with a sufficiently small axial field, the plasma core in stagnation expands from zero and then contracts, similar to experimental observation. The time scale for this is the stagnation radius divided by the sound speed in the stagnated plasma. In turn the sound speed is comparable to the Alfven speed.
Second, the ratio of kinetic energy per ion, to temperature, is determined by balancing ion kinetic energy with pressure in the stagnated core. This gives a ratio of kinetic energy per ion, to ion temperature, of about (Z + 1), where Z is the ion charge. Third, the ion motion in the core, in the beginning of the stagnation phase, is not turbulent. Turbulence is introduced to the stagnation region by collision of the expanding core with the incoming Rayleigh Taylor unstable magnetic piston. Fourth, the stagnation phase reaches a quasi equilibrium with approximate balance of plasma pressure and magnetic pressure. The effect of radiation on the saturation radius is calculated using a simple model.
In the presence of a sufficiently strong axial field, the short wavelength Rayleigh Taylor modes are suppressed, and the compression of the axial magnetic field inhibits compression of the plasma. The outer region of the plasma is unstable to magnetically driven toroidally asymmetric modes with wavenumber nearly perpendicular to the magnetic field. 
